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MMMyHOJlOrHHECKME PEAKU.HH PbIB HA 3 APA>KEHHE I 1 APA 3 MTAMM 
B PA 3 J 1 MH HbIX TEMnEPATyPHblX yCJlOBMflX 

E. K. OjiefiHHK, E. n. HeuiKO 

BbiHBJieHa 3 aBHCHMOCTb HMMyHOJiorHMecKHx peaKUHH pbi 6 ot TeMnepaTypbi npn 3 apa>KeHHH hx 
HH(J)y 3 opHeH Ichthyophthirius multifiliis. IlpoHHKHOBeHHe napa 3 HTa Bbi 3 biBaeT aKTHBH 3 aunio HMMyHHOH 
CHCTeMbi, ycHjiHBaeTCH (J)arouHT 03 , B 03 pacTaeT aKTHBHOCTb HeKOTopbix (})epMeHTOB. JX ajiee no Mepe pocTa 
napa 3 HTa HaGjnoAaeTCH CHH>KeHHe yKa3aHHbix noKa 3 aTejien HH>Ke KOHTpojibHbix 3 HaneHHH. Han 6 ojiee 
AHHaMHMHO H 3 MeHeHHH HMMyHOJIOrHHeCKHX nOKa 3 aTeJieH npOHCXOAfiT npn BbICOKOH ( 20 — 25 °) H M ejl- 
jieHHee npn hh3koh ( 10 °) TeMnepaType. 


B nocjieuHee BpeMn B03poc HHTepec k MexaHH3MaM pe3HCTeHTHOCTH xo3HHHa 
h ApyrHM npo6jieMaM HMMyHonapa3HTOJiorHH. BojibniHHCTBO padoT nocBnmeHO 
H3yMeHHK) B03M0XKH0CTH HMMyHOJIOTHneCKOrO KOHTpOJIH npOUeCCa 3apa>KeHHB H Te- 
MeHHH napa3HTapHbix 3a6ojieBaHHH. Upu Bcex HH(})eKUHHX npoHCXOAHT HapymeHHe 
HMMyHHoro CTaTyca xo3HHHa. HeT TOHHbix uaHHbix o tom, mto napa3HTbi hjih npo- 
AyKTbl HX >KH3HeAeHTejIbHOCTH KaKHM-JIH6o 06pa30M npHMO B03AeHCTByi0T Ha T- HJIH 
B-JIHM(J)OUHTbI. BnOJIHe BepOHTHO, HTO B03AeHCTBHe OKa3bIBaeTCH Ha ypOBHe MaK- 
po(J)aroB, hto h Bbi3biBaeT b AajibHeHmeM uenb HMMyHOJiorHnecKHx cabhtob. OuHaKO 
BCH CJIO>KHOCTb COCTOHT B TOM, HTO y pbl6, HBJIHIOmHXCH o6l>eKTOM H3yneHHH B JXEH- 
hoh padoTe, HMMyHOJiorHnecKan peaKTHBHOCTb oOecnenHBaeTcn HecKOJibKO hhhm, 
B03M0XKH0, dOJiee y3KHM KpyrOM HMMyHOJIOrHHeCKHX MexaHH3MOB no CpaBHeHHK) 
c MjieKonHTaioHi.HMH. B to >ne BpeMH cjieuyeT HMeTb b BHuy, hto (J)eHOMeHOJiorHHe- 
CKHe npOHBJieHHH Tex HJIH HHbIX HMMyHOJIOrHHeCKHX peaKUHH MOryT ObITb HeaueK- 
BaTHbi no (j)yHKUHOHajibHOMy Ha3HaHeHHio. KpoMe toto, KpHTepnn jyin pa3uejieHHn 
jiHM(j)OHUHbix KJieTOK MJienonHTaiomHx Ha onpeuejieHHbie rpynnbi He MoryT 6biTb 
HCn0JIb30BaHbI B nOJIHOH Mepe JXJin KJiaCCH(j)HKaUHH JIHMC^OHUHblX KJieTOK pbl6 

(Mainwaring, Rowley, 1985). YuHTbiBan 3 th MOMeHTbi, Mbi nocHHTajiH B03M0>KHbiM 

OUeHHBaTb BJIHHHHe HXTHO(J)THpHyCa Ha HMMyHHyiO CHCTeMy Kapacn B 3aBHCHMOCTH 
ot TeMnepaTypbi no aKTHBHOCTH (J)arouHTHpyiomHx KJieTOK. XtonojiHHTejibHO, jyin 
OUeHKH MeTadOJIHHeCKHX CABHTOB B KJieTKBX TOJIOBHOH nOHKH, OblJIH H3yneHbI REE 
UHTOXHMHHecKHx noKa3aTejin: BOCCTaHOBJieHne HHTpocnHero TeTpa30Jinn h aKTHB- 
HOCTb a-Hacj)THji aueTaT 3CTepa3bi (Hecneunc^nnecKan 3CTepa3a). 

MATEPHAJ1 W METO^HKA 

OnbiTbi no 3apa>KeHHio HXTHO(J)THpHycoM BbinojmnjiHCb Ha Kapacnx (Carassius 
carassius L.), c pa3MepaMH Tejia 7.0—7.5 cm. Flepeu 3apa>KeHHeM pbi6 couepxKajm 
b TeneHHe 2 Heuejib npH TeMnepaType 10°. 3aTeM Kapaceft no 15 3K3. nepeHOCHjiH 
b OTuejibHbie aKBapHyMbi c TeMnepaTypaMH 10, 15, 20, 25° h euHHOBpeMeHHO 3apa- 
XKajin 20 3pejibiMH Tpocj)OHTaMH Ka>Kuyio rpynny pbi6. MccjieuoBaHHe pbi6 (no 
5 3K3.) npOBOUHJIOCb Ha 4-H, 6-n, 8-H JX HH C MOMeHTa 3apa>KeHHH. 
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KJieTOMHbie B3BecH 6bijiH npHroTOBJieHbi H3 rojiOBHOH noMKH KapacH Ha cpeue 
199. Kansan npo6a npeucTaBjinjia co6oh B3Becb KjieTOK, B3HTbix ot 5 pbi6. 

ZUh oueHKH 4>arouHTapHOH aKTHBHOCTH 6biji Hcnojib30BaH MeTOA Yungi (Yungi, 
1975). C uejibio onpeuejieHHH onTHMajibHbix ycjiobhh nocTaHOBKH peaKUHH 6bijin 
npOBe,neHbi npeuBapHTejibHbie SKcnepHMeHTbi c pa3JiHHHbiMH BapHaHTaMH TeMnepa- 
TypHoro pe>KHMa, a TaK>Ke npouoji>KHTe.JibHOCTbio cj)arouHT03a (npo6bi jxjm (f)HKca- 
Uhh OTdHpajiHCb b TeneHHe 3 m ot Hawajia peaKUHH c HHTepBajioM 30 mhh). 

AKTHBHOCTb BOCCTaHOBJieHHH HHTpOCHHerO TeTpa30JIHH KJieTKaMH T0J10BH0H 
noHKH oueHHBajiH no oOmenpHHHTon MeTouHKe (HCT-TecT) c yneTOM peKOMeuuaunn 
TaHaHKO h jx p. (1981). B KanecTBe HHKyOaunoHHOH cpeubi 6bui ncnojib30BaH pacTBOp 
XeHKCa C AOOaBJieHHeM (fieTajIbHOH TeJIHHbeH CbIBOpOTKH. AKTHBHOCTb a-Ha(f)THJl 
aueTaT 3CTepa3bi onpeuejinjiH b KjieTKax, (fwKCHpoBaHHbix b napax (f)opMajiHHa 
c Hcnojib30BaHneM npOMHoro CHHero BB (Mueller e. a., 1975). 

PE3yjlbTATbl 

Pe3yjibTaTbi 3apa>KeHHH npeucTaBjieHbi Ha pnc. 1. BbinojiHeHHbie b jx Byx noBTOp- 
hocthx SKcnepHMeHTbi noKa3ajiH, hto UHHaMHKa npouecca 3apa>KeHHH pa3JiHHaeTcn. 
npH TeMnepaTypax 25 h 20° Ha 6-e cyTKH pe3Koe B03pacTaHne hhcjichhocth 
HH(f)y30pHH CBH3aH0 c noHBjieHHeM napa3HTOB II reHepauHH (pnc. 1 ) . B to >Ke BpeMH 
MHCjieHHocTb HXTHO(J)THpHycoB npn 10 h 15° pocjia MeAJieHHO h Tpo(J)OHTOB II reHe- 
pauHH He yuajiocb HaftTH Ha 10-h ueHb c MOMeHTa 3apa>KeHHH. Pa3JiHnaJiHCb TaK>Ke 
Bbi>KHBaeMOCTb pbi6 b SKcnepHMeHTe: npH 10° OHa cocraBHJia 6ojiee 25 jx Heft, 15° — 
12 AHeft, 20° — 9 /men, 25° — 7 jxneti. Hy>KHO OTMeTHTb, hto pbi6bi npH 20 h 25° 
nornOjiH ot MaccoBoro 3apa>KeHHH 6poun>KKaMH III reHepauHH, b to BpeMH Kan npH 
10 h 15° — II reHepauHH. 

nojiyueHHbie pe3yjibTaTbi noKa3ajin cjio>KHyio uHHaMHKy pa3BHTHH (f>arouHTap- 
hoh peaKTHBHOCTH y pbi6 nocjie 3apa>KeHHH b 3aBHCHMOCTH ot TeMnepaTypHoro 
pe>KHMa. Hanfiojiee BbicoKan aKTHBHoeTb OTMeneHa Ha 4-e cyTKH nocjie 3apa>KeHHH 
y pbi6, couep>KamHxcH npn 20°, Hecm/ibKO HH>Ke npn 25°, a npn 10° (})arouHT03 
6biji Ha ypoBHe KOHTpojibHbix He3apa>KeHHbix pbi6, couep>KaBmHxcH npn toh >Ke TeM- 
nepaType (pnc. 2). Ho HHTepecHO OTMeTHTb to, hto k 8-m cyTKaM 4>arouHTapHan 
aKTHBHOCTb pbi6 npn 10° noBbiuiajiacb no cpaBHeHHio c hcxoahum ypOBHeM, hto cbh- 
ueTejibCTByeT o bjihhhhh 3apa>KeHHH Ha HMMyHOJiorHnecKyio peaKTHBHOCTb h npn 



Phc. 1. JX HHaMHKa 3apa>KeHHH pbi6 b pa3JiHqHbix TeMnepaTypHbix ycjio- 

BHHX. 

/ — 25°, 2 — 20 ,3 — 15 ,4 — 10°. no och aOcuncc — BpeMH nocjie 3apa>KeHHH, 
cyTKH; no och opanHaT — cpe/mee hhcjio tpocJjohtob. 


Phc. 2. H3MeHeHHe (J>arouHTapHOH aKTHBHOCTH 
(b %) y pbi6 nocjie 3apa>KeHHH napa3HTOM b 3 a- 
BHCHMOCTH OT TCMIiepaTypHOrO pe>KHMa. 

1 — 25°, 2 — 10, 3 — 30, 4 — 10° (KOHTpojib) , 5 — 
20 °. 



□ ? E32 E33 g4 nnu 


4 riapa3HTOJiorHH, N° 3, 1990 r. 
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PhC. 3. H3MeHeHHe aKTHBHOCTH BOCCTaHOBJieHHH HCT B KJieTKaX rOJIOBHOH nOHKH pbl6, 3apa>KeHHbIX 
napa3HTOM, b 3aBHCHMOCTH ot TeMnepaTypHoro pe>KHMa. 

1 — 1-h onbiT, 2 — 2-h, 3 — 3-h onbiT. Flo och a6cuHCC — TeMnepaTypa, b 

Phc. 4. H3MeHeHne aKTHBHOCTH HecneuH(j3HqecKOH 3CTepa3bi b KJieTKax rojiOBHOH noHKH pbi6, 3 apa>KeH- 
Hbix napa3HTOM, b 3aBHCHMOCTH ot TeMnepaTypHoro pe>KHMa. 

1 — 1-h onbiT, 4-e cyTKH; 2 — 2-h onbiT, 6-e cyTKH; 3 — 3-h onbiT, 8-e cyTKH; no och a6cuHCc — TeMnepaTypa, b 

AaHHOH TeMnepaType. B ocTajibHbix rpynnax (20, 25°) Ha 6-e, 8-e cyTKH (})arouHT03 
cymecTBeHHO He OTJinqajicn y onbiTHbix h KOHrpojibHbix rpynn pbi6. 

IlocTaHOBKa TecTa c hhtpochhhm TeTpa30JineM noKa3ajia aHajiornqHyio AHHa- 
MHKy H3MeHeHHH B aKTHBHOCTH (f)epMeHTOB. Ha 4-e cyTKH nOCJie 3apa>KeHHH OTMe- 
qaeTCH HeKOTopbiH pocT, a 3aTeM TeH^eHunn k CHH>KeHHio oOmen 3Kthbhocth cf)ep- 
MeHTOB y 3apa>KeHHbix pbi6 (pnc. 3). Han6ojiee qeTKO 3Ta 3aBHCHMOCTb npocjie>KH- 
BaeTCH b rpynne pbi6, C0Aep>KaBiHHxcH npn 20 h 25°. Elpn 10° pa3JinqHH b onbiTe 
h KOHTpojie He3HaqHTejibHbi. C uejibio AonojiHHTejibHon oueHKH MeTa6ojiH3Ma KJie- 
tok tojiobhoh noqKH b HecKOJibKHx rpynnax pbi6 Mbi onpejiejiHJiH aKTHBHOCTb a-Ha(})- 
THjiaueTaT3CTepa3bi b AHHaMHKe nocjie 3apa>KeHHH. IlojiyqeHHbie pe3yjibTaTbi 
OTpa>KeHbi Ha pnc. 4. 3apa>KeHne Bbi3biBaeT CHH>KeHne 3kthbhocth cfiepMeHTOB 
k 8-m cyTKaM no cpaBHeHHio c KOHTpojieM. Elpn 3tom aKTHBHOCTb a-Hac})THJi- 
aueTaT3CTepa3bi y pbi6, KOTopbix coziep>KaJiH npn hh3khx TeMnepaTypax, chh>K3- 
Jiacb b MeHbuieH CTeneHH nocjie 3apa>KeHHH, qeM y pbi6, coAep>KaBuiHXCH npn 6ojiee 
BbicoKHx TeMnepaTypax (20, 25°). AKTHBHOCTb y KOHTpojibHbix He3apa>KeHHbix pbi6 
6bijia Bbirne, qeM bo Bcex BapnaHTax onbrra. 

TaKHM o6pa30M, onpeAejieHHe cfiarouHTapHOH aKTHBHOCTH KJieTOK tojiobhoh 
noqKH noKa3ajio, hto 3apa>KeHHe pbi6 HXTHO(|)THpHycoM h co,aep>KaHHe npn pa3Jinq- 
Hbix TeMnepaTypHbix pe>KHMax BJinneT Ha (JiyHKUHOHajibHyio aKTHBHOCTb HMMyHO- 
Uhtob. Han6ojiee HHTeHCHBHan (fiarouHTapHan peanunn HaOjiio/jaeTcn npn TeMne¬ 
paType 20°. (b nepBbie 30 mhh). Ilpn 3tom oueHKa MeTaOojinqecKOH aKTHBHOCTH 
B HCT-TeCTe H no aKTHBHOCTH 3CTepa3 n03BOJIHJia BbIHBHTb TeHAeHUHK) K CHH>KeHHK) 
(})yHKUHOHaJIbHOH aKTHBHOCTH KJieTOK TOJIOBHOH nOHKH B pe3yJIbTaTe 3apa>KeHHH 
Ha 7 — 8-e cyTKH. Ho hmchho b 3tot nepnoA HaOjiio^aeTCH nHK hhcjichhocth napa3H- 
tob npn 20 h 25° (pnc. 1 ). IlosTOMy mo>kho npe,anojio>KHTb, hto b 3th cpoKH HacTyna- 
eT HMMyHOAe({)HUHTHoe cocTOHHHe xo3neB b pe3yjibTaTe 3apa>KeHHH /. multifiliis. 
y Ictalurus punctatus , 3apa>KeHHbix /. multifiliis , nponcxo^HT 3aMeTHoe CHH>KeHHe 
UHTOTOKcnqecKOH aKTHBHOCTH KJieTOK rojiOBHOH noqKH (Graves e. a., 1985). 3to 
CBHAeTejibCTByeT o B03HHKHOBeHHH HMMyHocynpeccHH Ha ypoBHe KJieToqHoro 3BeHa. 
/. multifiliis k TOMy >Ke Bbi3biBaeT h CHH>KeHne qncjia unpKyjinpyiomHX jihmc})0- 
Uhtob nepn(})epHqecKOH KpOBH. B nepBbie jx hh nocjie 3apa>KeHHH HaOjiiOAaeTCH ycn- 
JieHHe peaKTHBHOCTH KJieTOK HMMyHHOH CHCTeMbI, qTO CBH33HO, BHJJHMO, C 3HTHTeH- 
hoh CTHMyjiHuneH. 3aTeM pocT qncjia napa3HTOB conpoBO>KAaeTCH HMMyHOAenpec- 
cnen, KOTopyio Mbi HaOjiio^aeM k 7 — 8-m cyTKaM nocjie 3apa>KeHHH. TaKHM o6pa30M, 
HH({)HUHpoBaHHe pbi6 /. multifiliis Bbi3biBaeT HapymeHHe HMMyHHoro cTaTyca, 
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B MaCTHOCTH CHH>KeHHe 3(})(})eKTOpHbIX (J)yHKUHH HMMyHOUHTOB. FIpH 3TOM CTeneHb 

HapymeHHH, a TaK>Ke HanpaBJieHHe pa3BHTHH B3aHMOOTHOiiieHHH Me>KAy napa3HTOM 

H HMMyHHOH CHCTeMOH X03HHHa 3aBHCHT OT TeMnepaTypHOrO pe>KHMa. 
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FIeTp03aBOACK 


IMMUNOLOGICAL REACTIONS OF INFECTED FISH UNDER DIFFERENT 
THERMAL CONDITIONS 

E. K. Oleinik, E. P. Ieshko 
SUMMARY 

The dependence of immunological reactions of fishes infected with Ichthyophthirius multifiliis 
infusoria was elucidated. The invasion of the parasite results in the activation of the immune system, 
increased phagocytosis and a growth of the activity of oxydase enzymes. With the increased number 
and sizes of parasites a decrease of the above parameters below the control values is observed. 
Changes of the immunological values are most dynamic at high (20—25°) and they are slower at low 
(10°) temperatures. 
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